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(72) Inventor: Mustafa Behnan Sahin, Rapid City, An audible ultrasound physical examination device alters
SD (US) ultrasound to an audible range such that audible feedback
can be used to enhance physical examination to detect
anatomical abnormality and determine if more refined test-
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AUDIBLE ULTRASOUND PHYSICAL
EXAMINATION DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] Not Applicable

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

[0002] Not Applicable
THE NAMES OF THE PARTIES TO A JOINT
RESEARCH AGREEMENT
[0003] Not Applicable

INCORPORATION-BY-REFERENCE OF
MATERIAL SUBMITTED ON A COMPACT
DISC OR AS A TEXT FILE VIE THE OFFICE
ELECTRONIC FILING SYSTEM.

[0004] Not Applicable

STATEMENT REGARDING PRIOR
DISCLOSURES BY THE INVENTOR OR JOINT
INVENTOR

[0005] Not Applicable

BACKGROUND OF THE INVENTION
(1) Field of the Invention

(2) Description of Related Art Including
Information Disclosed Under 37 CFR 1.97 and
1.98

[0006] The disclosure and prior art relates to physical
examination devices and more particularly pertains to a new
physical examination device for projecting ultrasound and
altering feedback to an audible range through heterodyne
wave principles such that changes in audible feedback while
probing can be used to identify potential health concerns and
determine if more refined testing is warranted.

BRIEF SUMMARY OF THE INVENTION

[0007] An embodiment of the disclosure meets the needs
presented above by generally comprising a chestpiece and
an ultrasound probe coupled to the chestpiece. The ultra-
sound probe projects an initial sound wave towards a first
face of the chestpiece and into a human body such that a
reflected wave is produced when the initial sound wave is
reflected by matter within the human body. A sonic con-
verter, coupled to the chestpiece, introduces an interference
wave creating destructive interference to produce a resulting
wave within an audible range. An earpiece is coupled to the
chestpiece such that the resulting wave in the audible range
is audible through the earpiece.

[0008] There has thus been outlined, rather broadly, the
more important features of the disclosure in order that the
detailed description thereof that follows may be better
understood, and in order that the present contribution to the
art may be better appreciated.

[0009] There are additional features of the disclosure that
will be described hereinafter and which will form the subject
matter of the claims appended hereto.
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[0010] The objects of the disclosure, along with the vari-
ous features of novelty which characterize the disclosure, are
pointed out with particularity in the claims annexed to and
forming a part of this disclosure.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF
THE DRAWING(S)

[0011] The disclosure will be better understood and
objects other than those set forth above will become appar-
ent when consideration is given to the following detailed
description thereof. Such description makes reference to the
annexed drawings wherein:

[0012] FIG. 1 is a front view of a audible ultrasound
physical examination device according to an embodiment of
the disclosure.

[0013] FIG. 2is a schematic view of an embodiment of the
disclosure.
[0014] FIG. 3 is a cross-sectional view of an embodiment

of the disclosure taken along line 3-3 of FIG. 1.

[0015] FIG. 4 is a detailed bottom view of an embodiment
of the disclosure.

[0016] FIG. 5 is a cross-sectional view of an embodiment
of the disclosure taken along line 5-5 of FIG. 1.

[0017] FIG. 6 is a cross-sectional view of an embodiment
of the disclosure taken along line 6-6 of FIG. 1.

[0018] FIG. 71s a schematic view of an embodiment of the
disclosure.
DETAILED DESCRIPTION OF THE
INVENTION
[0019] With reference now to the drawings, and in par-

ticular to FIGS. 1 through 7 thereof, a new physical exami-
nation device embodying the principles and concepts of an
embodiment of the disclosure and generally designated by
the reference numeral 10 will be described.

[0020] As best illustrated in FIGS. 1 through 7, the audible
ultrasound physical examination device 10 generally com-
prises a chestpiece 12 having a first face 14 and a second
face 16. The first face 14 defines an open bell 18 of the
chestpiece 12. An ultrasound probe 20 is coupled to the
chestpiece 12. The ultrasound probe 20 extends from a
lateral wall 22 of the chestpiece 12 and is directed generally
towards the first face 14 and away from the second face 16.
The ultrasound probe 20 is oriented perpendicular to the first
face 14. The ultrasound probe 20 projects an initial sound
wave 24 in a defined direction away from the second face 16
and towards a patient being examined. Thus, the ultrasound
probe 20 is configured for projecting the initial sound wave
24 into a human body such that a reflected wave 26 is
produced when the initial sound wave 24 is reflected by
matter with the human body. The reflected wave 26 has a
changed amplitude dependent on acoustic density of the
matter within the human body reflecting the initial sound
wave 24 just as in conventional ultrasound machines which
use reflected waves to produce a visual image.

[0021] A sleeve 28 is coupled to a peripheral surface 30 of
the chestpiece 12. The ultrasound probe 20 is mounted
within the sleeve 28. The ultrasound probe 20 has a distal
end 34 relative to the first face 14. The ultrasound probe 20
is movable within the sleeve 28 to extend a probe end 36 of
the ultrasound probe 20 in a direction towards the first face
14 to facilitate use of the ultrasound probe 20 and allow the
probe end 36 to contact a patient. The ultrasound probe 20



US 2018/0070913 A1

may be biased to retract away from the first face 14 within
the sleeve 28 in a conventional manner using a spring or the
like. An acoustic lens 38 is coupled to the ultrasound probe
20 to focus the initial sound wave 24. The ultrasound probe
20 more specifically comprises a primary ultrasound gen-
erator 90 positioned in a housing 66 external to the chest-
piece 12 and a piezoelectric transducer 92 positioned within
the sleeve 28.

[0022] A sonic converter 40 is operationally coupled to the
chestpiece 12. The sonic converter introduces an interfer-
ence wave 42 creating destructive interference with the
reflected wave 26 to produce a resulting wave 44 within an
audible range, meaning audible to a human ear, such that the
audible changes in the resulting wave 26 indicating changes
in matter type within the human body as the ultrasound
probe is moved are audible to the human ear. The interfer-
ence wave 42 has a higher or lower frequency than the initial
sound wave 24, but only higher or lower enough to produce
the desired interference producing the audible resulting
wave 26. Thus, the difference in frequency would be
between 20 Hz and 20 kHz, which is the expanse of the
audible range. However, the frequency of the interference
wave 42 may be within a sub-range such as being between
0.05 kHz and 1.0 kHz higher or lower than the initial sound
wave 24 to produce audible sounds within a desired and
comfortable range. The sonic converter 40 is positioned in
the chestpiece 12 and the housing 66 external to the chest-
piece 12. A piezoelectric receiver 46 is positioned in the
chestpiece 12 for receiving the reflected wave 26. The
piezoelectric receiver 46 is positioned adjacent to and in
communication with a central aperture 82 in the open bell 18
such that the reflected wave 26 is directed to the piezoelec-
tric receiver 46 by the open bell 18. The sonic converter 40
receives the reflected wave 26 from the piezoelectric
receiver 46 in the form of a sine wave. The sonic converter
40 includes a local oscillator 48 positioned in the housing 66
which produces the interference wave 42 also in the form of
a sine wave. The sonic converter 40 also includes a hetero-
dyne mixer 50 positioned in the housing 66 to mix the
interference wave 42 and the reflected wave 26 to produce
the resulting wave 44. The sonic converter 40 also includes
a filter 52 positioned in the housing 66 which receives the
resulting wave 44 from the heterodyne mixer 50 and passes
through only the resulting wave 44 to be heard. The sonic
converter 40 also includes an amplifier 54 positioned in the
housing 66 for amplifying the resulting wave 44 after the
resulting wave 44 is passed through the filter 52. A speaker
68 may be coupled to the housing 66 and operationally
coupled to the sonic converter 40 for broadcasting the
resulting wave 44.

[0023] A stem 56 extends from the chestpiece 12. Flexible
tubing 58 is coupled to and extends from the stem 56 in a
conventional manner as in a conventional stethoscope. An
earpiece 60 is coupled to the flexible tubing 58 wherein the
earpiece 60 is configured for allowing a person to hear the
resulting wave 44 in the audible range and hear changes in
the resulting wave 44 as the initial wave 24 is reflected from
materials within the body having different densities. The
earpiece 60 is coupled to the sonic converter 40 such that the
resulting wave 44 in the audible range is audible through the
earpiece 60. The earpiece 60 may be biaural and include an
upper section 94 of the flexible tubing 58 forming a junction
between a left piece 60A and a right piece 60B. A diaphragm
64 defines the second face 16 of the chestpiece 12 wherein
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the chestpiece 12 and the earpiece 60 are configured for use
as a conventional stethoscope when the diaphragm 64 is
positioned against the human body. The housing 66 may be
provided at a base 70 of the earpiece 60. The flexible tubing
58 has a main conduit 72 and a secondary conduit 74. The
main conduit 72 extends between the chestpiece 12 and the
earpiece 60 and carries sound from the chestpiece 12 to the
earpiece 60 in a conventional manner. The secondary con-
duit 74 extends between the chestpiece 12 and the housing
66 and houses wiring 76 and cable 78 as needed for
operational connection and communication between the
ultrasound probe 20, the piezoelectric receiver 46, the sonic
converter 40, and a battery 98 positioned within the housing
66. A valve 88 may be coupled to the flexible tubing 58 to
selectively close the main conduit 72 when using the ultra-
sound probe 20. The valve 88 may be positioned proximate
to the chestpiece 12.
[0024] In use, the device 10 provides an audible contrast
between different densities within a human body. Thus, the
device 10 may be used as a first indicator of potential health
issues such as fluid collection or cancerous masses within
the body of a patient. Generally, the ultrasound probe 20 is
used in a similar manner to a conventional stethoscope and
conventional video producing ultrasound devices. The
device 10 is more effective at detecting potential issues than
a conventional stethoscope and may be used during initial
examination to facilitate early detection of health problems
or to more confidently rule out unnecessary more expensive
testing such as conventional video producing ultrasound
examination or CT scans. Use of the device 10 can also
reduce exposure to significant radiation exposure in some
testing procedures such as a CT scan.
[0025] With respect to the above description then, it is to
be realized that the optimum dimensional relationships for
the parts of an embodiment enabled by the disclosure, to
include variations in size, materials, shape, form, function
and manner of operation, assembly and use, are deemed
readily apparent and obvious to one skilled in the art, and all
equivalent relationships to those illustrated in the drawings
and described in the specification are intended to be encom-
passed by an embodiment of the disclosure.
[0026] Therefore, the foregoing is considered as illustra-
tive only of the principles of the disclosure. Further, since
numerous modifications and changes will readily occur to
those skilled in the art, it is not desired to limit the disclosure
to the exact construction and operation shown and
described, and accordingly, all suitable modifications and
equivalents may be resorted to, falling within the scope of
the disclosure. In this patent document, the word “compris-
ing” 1s used in its non-limiting sense to mean that items
following the word are included, but items not specifically
mentioned are not excluded. A reference to an element by
the indefinite article “a” does not exclude the possibility that
more than one of the element is present, unless the context
clearly requires that there be only one of the elements.
I claim:
1. An audible ultrasound physical examination device
comprising:
a chestpiece, said chestpiece having a first face and a
second face;
an ultrasound probe coupled to said chestpiece, said
ultrasound probe projecting an initial sound wave in a
defined direction towards said first face wherein said
ultrasound probe is configured for projecting the initial
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sound wave into a human body such that a reflected
wave is produced when said initial sound wave is
reflected by matter with the human body whereby said
reflected wave has a changed amplitude dependent on
acoustic density of the matter within the human body
reflecting the initial sound wave;

a sonic converter, said sonic converter being coupled to
said chestpiece, said sonic converter introducing an
interference wave creating destructive interference
with said reflected wave to produce a resulting wave
within an audible range such that said audible changes
in said resulting wave indicate changes in matter type
within the human body as said ultrasound probe is
moved; and

an earpiece, said earpiece being coupled to said chestpiece
such that said resulting wave in said audible range is
audible through said earpiece.

2. The device of claim 1, further comprising a diaphragm
defining said second face of said chestpiece wherein said
chestpiece and earpiece are configured for use as a conven-
tional stethoscope when said diaphragm is positioned
against the human body.

3. The device of claim 1, further comprising:

a stem extending from said chestpiece;

flexible tubing coupled to and extending from said stem;
and

said earpiece being coupled to said flexible tubing
wherein said earpiece is configured for allowing a
person to hear said resulting wave in the audible range.

4. The device of claim 1, further comprising:

said first face defining an open bell of said chestpiece; and

said ultrasound probe extending from a lateral wall of said
chestpiece, said ultrasound probe being oriented pet-
pendicular to said first face.

5. The device of claim 4, further comprising:

a piezoelectric receiver for receiving said reflected wave,
said piezoelectric receiver being positioned in said
chestpiece; and

said sonic converter being positioned within a housing
external to said chestpiece,
said sonic converter including
a local oscillator, said local oscillator producing said

interference wave, and
an heterodyne mixer, said heterodyne mixer mixing
said interference wave and said reflected wave.

6. The device of claim 5, wherein said sonic converter
further includes a filter, said filter receiving said resulting
wave from said heterodyne mixer and passing through only
said resulting wave to said earpiece.

7. The device of claim 5, wherein said sonic converter
includes an amplifier for amplifying said resulting wave
prior to passing said resulting wave through to said earpiece.

8. The device of claim 1, further comprising said inter-
ference wave having a higher frequency than said initial
sound wave.

9. The device of claim 1, further comprising said inter-
ference wave having a lower frequency than said initial
sound wave.

10. The device of claim 4, further comprising a sleeve
coupled to peripheral surface of said chestpiece, said ultra-
sound probe being mounted within said sleeve, said ultra-
sound probe having a distal end relative to said first face,
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said ultrasound probe being movable within said sleeve to
extend a probe end of said ultrasound probe in a direction
towards said first face.

11. The device of claim 1, further comprising an acoustic

lens coupled to said ultrasound probe.

12. The device of claim 7, further comprising a speaker

coupled to said housing, said speaker broadcasting said
resulting wave.

13. An audible ultrasound physical examination device

comprising:

a chestpiece, said chestpiece having a first face and a
second face, said first face defining an open bell of said
chestpiece;

an ultrasound probe coupled to said chestpiece, said
ultrasound probe extending from a lateral wall of said
chestpiece and being directed towards said first face
perpendicular to said first face, said ultrasound probe
projecting an initial sound wave in a defined direction
wherein said ultrasound probe is configured for pro-
jecting the initial sound wave into a human body such
that a reflected wave is produced when said initial
sound wave is reflected by matter with the human body
whereby said reflected wave has a changed amplitude
dependent on acoustic density of the matter within the
human body reflecting the initial sound wave;

a sleeve coupled to peripheral surface of said chestpiece,
said ultrasound probe being mounted within said
sleeve, said ultrasound probe having a distal end rela-
tive to said first face, said ultrasound probe being
movable within said sleeve to extend a probe end of
said ultrasound probe in a direction towards said first
face;

an acoustic lens coupled to said ultrasound probe;

a piezoelectric receiver for receiving said reflected wave,
said piezoelectric receiver being positioned in said
chestpiece;

a sonic converter, said sonic converter being positioned

within a housing external to said chestpiece, said sonic
converter introducing an interference wave creating
destructive interference with said reflected wave to
produce a resulting wave within an audible range such
that said audible changes in said resulting wave indi-
cate changes in matter type within the human body as
said ultrasound probe is moved, said interference wave
having a higher frequency than said initial sound wave,
said sonic converter being positioned in said chest-
piece, said sonic converter including

a local oscillator, said local oscillator producing said
interference wave,

an heterodyne mixer, said heterodyne mixer mixing
said interference wave and said reflected wave,

a filter, said filter receiving said resulting wave from
said heterodyne mixer and passing through only said
resulting wave, and

an amplifier for amplifying said resulting wave after
said resulting wave is passed through said filter;

a speaker coupled to said housing, said speaker broad-

casting said resulting wave into said flexible tubing
wherein said resulting wave is audible through said
earpiece;

a stem extending from said chestpiece;
flexible tubing coupled to and extending from said stem,
an earpiece, said earpiece being coupled to said flexible

tubing wherein said earpiece is configured for allowing
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a person to hear said resulting wave in the audible
range, said earpiece being coupled to said sonic con-
verter such that said resulting wave in said audible
range is audible through said earpiece, said housing
being coupled to a base of said earpiece; and

a diaphragm defining said second face of said chestpiece
wherein said chestpiece and said earpiece are config-
ured for use as a conventional stethoscope when said
diaphragm is positioned against the human body.
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